INTRODUCTION
In developed countries, informed-consent procedures are so established and regulated [1] [2] [3] [4] that it is difficult for investigators to consider alternatives for obtaining and documenting informed consent. Although the current process works reasonably well, investigators often do not recognize the extent to which the informed consent transaction rests on culturally determined factors such as the autonomy of the individual, written documents that require signatures, and experience with Western medicine and legal disclaimers to limit liability-none of which are broadly acceptable in developing countries. [5] [6] [7] [8] [9] [10] For these reasons, the informed-consent process cannot simply be transferred from developed to developing countries without considering the cultural, socioeconomic, and educational factors that influence international research.
For example, a study of the pathogenesis of noma (cancrum oris, a bacterial infection of the face associated with malnutrition that is life-threatening in affected children) was controversial in Nigeria because of traditional beliefs that it was caused by evil spirits rather than bacterial flora of the oropharynx such as Fusobacterium necrophorum and Prevotella intermedia . 11, 12 Another example occurred recently when blood drawing was discussed for the study of anemia. Young mothers in Mali rejected the suggestion to sit in a chair if they felt faint after a venipuncture, because taking a chair is a statement of one's social importance (because most homes have only 1-2 chairs). These and other examples noted by Lavery and others 12 in their book on ethical issues in international biomedical research suggest that fundamental social, cultural, and educational differences must be considered when examining informed consent in developing countries. Therefore, the objectives of this manuscript are to (1) examine the factors that make informed consent different in developed and developing countries and (2) recommend strategies to improve the quality and relevance of consent in both settings.
FACTORS THAT DIFFER BETWEEN DEVELOPING AND DEVELOPED COUNTRIES
Basis of decision-making . Autonomy of the individual and informed consent have their roots in the writings of Hippocrates, Socrates, Plato, Aristotle, Erasmus, Descartes, Rousseau, and Thoreau. 4, [13] [14] [15] [16] [17] As a result, they have been incorporated into English common law, the Napoleonic Code, the US Constitution and Bill of Rights, and the Helsinki Declaration. 18 For these reasons, individual autonomy is accepted as a right by many developed countries and organizations such as the World Health Organization, Médecins sans Frontieres, and Amnesty International.
Communal decision-making. In contrast, communal decisionmaking is frequent in developing countries. 6-9, 19, 20 It has been described in societies as different as Eskimos, South Sea Islanders, Native Americans, tribes in the Amazon, and diverse ethnic groups in sub-Saharan Africa. [4] [5] [6] [7] [8] [9] [19] [20] [21] [22] In those societies, health is just one area in which less emphasis is placed on individual autonomy. Other examples include the roles of chiefs, elders, and the community in allocating land and water rights and determining social roles, occupations, marriages, and the roles of children.
DECISION-MAKING FROM THE PERSPECTIVE OF INFORMED CONSENT
Autonomy of the individual. In developed countries, consent discussions typically involve the participants themselvesunless they are minors or legally incompetent ( Figure 1 ). Thus, consent is an independent event for each participant. Except for studies that affect the entire population, representatives of the community are typically not involved in the consent process.
Communal decision-making. Conversely, communal decision-making is common in many of the rural areas of sub-Saharan Africa where tropical diseases are prevalent. In these communities, the consent process typically begins with presentation of the study to the chief and village council ( Figure 1 ) . 6-9 , 19, 23 The proposal is then discussed with progressively broader audiences-councils of male and female elders, heads of household, other individuals, and parents. Meetings with potential research participants take place only after Abstract. In developed countries, informed consent is based on the autonomy of the individual, a written description of the studies proposed, and previous experience of the participant with Western medicine. Consent is documented by the signature of the participant and supervised by institutional review boards (IRBs), which have conflicts of interest because they are also responsible for limiting institutional liability. In developing countries, the initial decision-making for informed consent is typically vested in the community rather than the individual, and illiteracy is common-limiting the value of written documents and signatures. The challenges in developing countries are exacerbated by the fact that persons at greatest risk of disease are often illiterate, have limited experience with Western medicine, and have limited understanding of the scientific rationale for the studies proposed. Given these differences, it is unrealistic to expect that consent strategies used in developed countries would be effective in such diverse settings. approval has been granted by these individuals and groups on behalf of the community. Thus, the major question raised by potential participants is typically whether their participation is appropriate rather than the goals or rationales for the study, the specific procedures involved, or the measures used to protect confidentiality.
PROVISION OF RELEVANT INFORMATION TO POTENTIAL PARTICIPANTS
Literacy and written documentation. Literacy and written documentation are inextricably linked to informed consent in developed countries ( Figure 2 ). In addition, consent forms are often burdened by clauses to limit liability and mate rial required by the Health Insurance Portability and Accountability Act (HIPAA), 24 which does not apply outside the United States. The result is that informed consent forms are longer and more complicated than necessary. This means that the information essential for informed consent may paradoxically be misunderstood or lost in the process intended to support it. The advantage of written documentation is it proves that participants provided their initials on each page and their signature on the final page. Its limitation is that it provides no information about the participant's understanding (i.e., whether the participant actually read the document or understood its content) ( Figure 2 ), which is a necessary prerequisite for informed consent. 25 In addition, the individuals at greatest risk of disease are often illiterate, and signatures (thumbprints or an X) on written documents are generally reserved for important business decisions. Thus, a request for a signature on a consent form may produce concern and distrust. Because it is unethical to ask a participant to sign a document that he/she cannot read, alternative strategies will be necessary to obtain and document informed consent with illiterate participants.
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Translation of written documents. Translation of consent forms often changes both their meaning and content. Meaning and content are often changed again when consent forms are paraphrased in local languages during oral presentation to illiterate participants ( Figure 2 ). Translation is an especially difficult challenge in developing countries, because (1) staff may not be fluent in the both languages involved and knowledgeable about the studies proposed and (2) there is often a need to paraphrase the consent form using local languages that have oral but not written forms.
INCENTIVES FOR PARTICIPATION AND ACCESS TO CARE
Financial incentives are used frequently, because participation in a study (with its implied access to medical care) is not an effective incentive if care is readily available. Note that many developed countries' institutional review boards (IRBs) require that investigators avoid other aspects of their participants' medical care to reduce both coercion and institutional liability. However, financial compensation is also important in areas with limited access to care. Without reimbursement for lost work time and transportation, the people at greatest risk of many tropical diseases may be unable to participate. In addition, the provision of care is frequently necessary for problems unrelated to the study and persons who are not participants. 27, 28 This is especially true in rural areas of subSaharan Africa where access to medical care may be limited. 
COMPLEX ISSUES
The right of refusal. The extent to which the right of refusal is understood is unclear for both educated and illiterate individuals. The fact that there are acceptances and refusals does not by itself provide insight into those individuals' understanding of their right of refusal. 29, 30 The reasons given for refusal are usually related to practical issues such as work or time away from home. However, it is often not clear whether those were the actual reasons. This question should be examined separately in studies that include focus groups with persons who accepted and persons who refused to participate, because misunderstandings about the right of refusal may affect both types of decisions.
Randomization. The term randomization is often mentioned by the media in developed countries, and people in both developing and developed countries can understand that they may (or may not) receive the investigational drug/ procedure under study. However, understanding the rationale for randomization is more complex. Because its purpose is to protect a study against confounding by variables that are unknown at the time that the study is performed, it is not clear how well this concept can be understood without training in probability theory or statistics. 31 In addition, both participants 32 and investigators 33 can be uncomfortable with the loss of control associated with randomization. Participants may wonder why they received one treatment rather than another (or placebo) or why their village received bed nets rather than indoor residual spraying; physicians may arrange for patients to receive what they believe is the treatment of choice (by admitting patients on odd versus even days of the month). In addition, the challenge of understanding complex issues is often exacerbated by more limited education in developing countries, where randomization is rarely mentioned and less frequently understood 31 -in part because there is no word for randomization in many local languages. Thus, requiring an in-depth understanding of complex issues such as randomization for study participation could bias study outcome by limiting the enrollment of participants from rural disease-endemic areas.
IRB EXPERTISE AND CHALLENGES
IRBs are responsible for evaluating risks and benefits to human participants, study design, and the consent strategies proposed to protect the rights of study participants. 1, 8-10, 34, 35 In addition to the broad range of interests at academic centers ( Figure 3 ) , IRBs must cope with institutional demands to limit liability, federal demands for specific language (HIPAA), and investigators' demands for short turnaround times. To cope with these demands, IRBs must develop a keen sense of priorities ( Table 1 ) . This means that they typically do not have time to consider the additional challenges of consent in developing countries, each of which has its own cultural nuances. As a result, developed-country IRBs may inadvertently propose or impose requirements that make sense in developed countries but not in developing countries. In addition, IRBs in developing countries have (1) less experience (many have existed for less than 10 years), (2) fewer faculty and financial resources, and (3) less expertise in specialty areas such as molecular biology, bioinformatics, transplantation, genomics, and ethics.
1-3, 36-41 Conversely, developing-country IRBs often have expertise in the performance of field studies under challenging conditions, which is rare in developed-country IRBs, and an interdisciplinary perspective grounded in a keen awareness of the cultural and practical issues relevant to the protection of human participants. The most important conflicts of interest are financial. [36] [37] [38] If a study is sponsored by industry, there is a clear obligation to inform potential participants. There is also a conflict of interest in the need for IRBs to protect both study participants and the sponsoring institution in developed countries ( Table 1 ) . Because the issue of research liability has not been resolved, this problem will not disappear in the foreseeable future. (Note that insurance to cover these risks is now available in some sub-Saharan African countries.) More subtle conflicts of interest include receiving income for testing candidate drugs or vaccines and opportunities for career advancement. Although conflicts of interest may arise over income from studies performed for industry in both developed and developing countries, they are potentially a greater concern in developing countries because those investigators often have very low salaries. Industry-sponsored studies pose a special challenge, because they vary widely. Some are as valuable as the best studies supported by competitive funding agencies; others are performed only to obtain approval for products that offer no health advantage. An additional problem is a frequent lack of guidelines for recusal by IRB members. Because developing-country IRBs have fewer faculties to draw on, it can be difficult to find someone with the requisite expertise who has no conflict of interest with the investigators whose proposal is being reviewed ( Table 1 ) .
CONCLUSIONS AND SUMMARY
We conclude that (1) informed consent can be improved in both developed and developing countries and (2) there is no logical reason to insist that informed consent be identical in countries with markedly different cultures, social traditions, and literacy, as illustrated by community participation in the decision-making process and differences in literacy, access to medical care, and the understanding of complex issues such as the right of refusal and randomization. Insisting that the same strategy be used in such different environments is both illogical and inappropriate; it has the potential to severely reduce international collaboration on important health questions.
We make seven recommendations. (1) IRBs should be responsible only for the rights of participants and the integrity of the consent process (not for institutional liability). (2) IRBs should consider the customs and cultural nuances of the host country when making recommendations to investigators. (3) Medical expenses for injuries incurred during health research should be covered by liability insurance (when available) to protect study participants from potential financial hardship. (4) Community leaders should participate in the consent process when appropriate to ensure that participants understand the research proposed and its potential risks and benefits when they provide their consent. (5) Strategies consistent with the cultural practices and traditions of the communities in which studies are performed should be developed to present those studies to illiterate participants without using written documents (e.g., presentation of a study in the local language on videotape with demonstrations of the procedures involved in the study).
(6) Informed consent should likewise be obtained without the use of written documents (e.g., by videotaping the consent transaction between the participant and a representative of the study [oral consent that is videotaped]). (7) The understanding of potential participants should be assessed orally before they are permitted to enroll or participate in clinical studies. 25, 42, 43 
